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(R'J. <R '>» CR'J 

0-C £ ♦ 
O 0 

R * R* 
- A-R»-£-i l-o|jl-R' ••.(!> 



T?S£ft*5'K , J^— tK^— K/ft'JjJ'Jl/tf / So polycarbonate -polyorganosiloxane diblock copolymer , 

+f>v"?Py£#Ii£{*> Rl/— ^HC(III) and general formula which are displayed (III ) 



(R'>. (R ')• 



o o 

R 1 R 1 

* - A - R«-£-S l-o| Bl-R' - A-»l 
R« *R T 

(R'>, <R»), <R'>. 

" {" g ~°"®" z "®~° "}7 J ~ 0- ® ■ • 11,11 



"CS^ftS/K'J^l— /K^— h-'ft'J+Jl'AV yD+ So under existing of polycarbonate resin , and bivalent phenol 

"9">h , J^ r P*V 4 i7^fi afe& ei'ij x 'K , J^3 — ftf^ — and monohydric phenol whichinclude polycarbonate 

hS^HSl* 2ktf— fiffi^x/ — ^U&l/ — (ffi"7x/ — -polyorganosiloxane triblock copolymer which is displayed, 

JK7)#£ T"C* /K'J^3— /t^ - h^U^*? — £— polycarbonate oligomer and General Formula (IV ) 



flftSt(IV) 

R ■ R« 
H - A - R 1 — {— S i -0 -f S i - R 1 



(IV) 



V$k£tl&F\ ^^JxIfctt^U^U^VvP^r-y- So single end reactivity polyorganosiloxane and General 

flftxt(V) Formula which are displayed (V ) 



H-A-R'-Usi-olsi-R' - A - H ... ( 



V) 



Elc(A)7pJ*-**-h&fit 

BB,(B)*u*-**-h«iBai;(c)«mKt«[ffl 

S«jeo)t!ld-eiE*Lr<i:*7KU*-**-h 
Claims 

l] 

-flft3t(I) 



both ends reactivity polyorganosiloxane which is displayed 
with {Each symbol in Formula is, as defined in 
specification . } manufacturing method , of said 
polycarbonate resin whichreacts furthermore combining (A ) 
polycarbonate resin , (B ) polycarbonate resin and (C ) 
inorganic filler atspecific ratio, it is a polycarbonate resin 
composition which becomes. 



[Claim(s)] 
[Claim 1] 

General Formula (I ) 
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[ft i] 



(R ')• (R')« 



[Chemical Formula 1 ] 



* - A - R 1 



R ' 

I 

S i - R 1 
I 

R ' 



( I ) 



[a*, r' &v r j i*. «i**i/\p*>a[*, 

1-8 <D7;U*7USXI4&3£» 6-20 0)7 
^(DT'fco-Ct^, p RU q 14, (De&T'fc 

y , m I* l-iso -efcSo r 3 i4/\py>is?-,«tt* 
ft i~20 a>y;u*;uS,et3U» 6-20 (D7'J-;u 

SXI4&SSI& 7-20 ®7U-;U7 JU4rJUS£>P 
U rl40~5 (DSa-Cfe^o -?"LT, ZI4, 
J^^SS 1-20 (D7;U^U>SXI47;U+'Jt : > 

SjttXflt 5-20 ©«>$P7;Hru:/*xi**>$ 
p7ju*Mx>«,-o-,-s-,-so 2 -$S£tui4- 

iMCioMi^aor)] 

[ft 2] 



C H 

I 



C H : 

I 



I 

C H 



(II) 



{In Formula, R<sup>l </sup> and R<sup>2 </sup> show 
alkyl group of respective halogen atom ,carbon number 1-8 
or aryl group of carbon number 6-20, it is same respectively 
and it ispossible to be something which differs, as for p and 
q , with the integer of 0 - 4, as for rn 1 - 150 is. R<sup>3 
</sup> shows aryl group of alkyl group .carbon number 6-20 
of halogen atom ,carbon number 1-20 or arylalkyl basisof 
carbon number 7-20, r is integer 0-5. And, as for Z, alkylene 
group of single bond , carbon number 1-20 or cycloalkylene 
group or cycloalkylidene group ,-0-,-S-,-SO<sub>2 </sub>- 
connection or General Formula of alkylidene group ,carbon 
number 5-20 (II) or (II*)} 

[Chemical Formula 2] 



C H 



(in 



*f=> R 4 ~R 7 14, *tl?*l&tm& 1-8 <D7;U* 
;USX(4K«3S 6-20 (7>7'J-;Ufi$^L. -t 

<,nl4 1-500 X'h&o 

tiUSS&itU £fc R' liftftft 1-8 ©7;U* 

ju»xi4&JStsa 6-20 <7)7';-;uS$ 

-tLTs A l4*liS^,-0-XI4-NH-^^-r. 
[ft 3] 



So connection which is displayed is shown. 

In addition, R<sup>4 </sup>-R<sup>7 </sup> shows alkyl 
group of respective carbon number 1-8 or the aryl group of 
carbon number 6-20, it is same respectively and it is possible 
tobe something which differs, n is 1 - 500. 

R<sup>8 </sup> shows organic residue of divalent which 
includes aliphatic and/or aromatic , inaddition R<sup>9 
</sup> shows alkyl group of carbon number 1-8 or aryl group 
of the carbon number 6-20. 

And, single bond ,-0- or -NH- it shows A. 

) With polycarbonate -polyorganosiloxane diblock 
copolymer , and general formula which are displayed (III ) 

[Chemical Formula 3] 
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- A - R ' -4— Si-O^Si-R' - A - 
L I J n I 



R • R 
(R')p (R l >, 



(R 



f c-.^-,^-.-3 r e-.-0 



(111) 



C3<K R' ttXf R 2 1*. -E-fteh/xPy'Vlf ^, 
&tm& 1-8 <7)T;U+;USXI*^^3S 6-20 (DT 

tOT'fo-oXt p &tf q li, 0-4 0>g&Tfc 

y, m i* i~i5o x-fo&o r 3 ii/\py>raT,Bi3R 

» 1-20 (D7;U*-;Ug,£3St» 6-20 ;U 
SXIimatSS 7-20 07U-;U7^*;U*$^ 
U rl*0~5<&&iBn?fc*>o *LT. Zli. 
ft£ft 1-20 0)T)l*l>>&3Ut7)Wrl' 
tt.ftXIk 5-20 (Oi/^n7;U4L/>SXI*'>f 

□7;u*'JT f >S > -o-,-s-,-so 2 -^^tL<ii- 
«a(ii)fc*i*l*(ir)) 

Kb 4] 

C H , CHi 



-{-©■?- 



(II) 



{In Formula, R<sup>l </sup> and R<sup>2 </sup> show 
alkyl group of respective halogen atom ,carbon number 1-8 
or aryl group of carbon number 6-20, it is same respectively 
and it ispossible to be something which differs, as for p and 
q , with the integer of 0 - 4, as for m 1 - 150 is. R<sup>3 
</sup> shows aryl group of alkyl group ,carbon number 6-20 
of halogen atom ,carbon number 1-20 or arylalkyl basisof 
carbon number 7-20, r is integer 0 - 5. And, as for Z, alkylene 
group of single bond ,carbon number 1-20 or cycloalkylene 
group or cycloalkylidene group ,-0-,-S-,-SO<sub>2 </sub>- 
connection or General Formula of alkylidene group ,carbon 
number 5-20 (II ) or (If)} 

[Chemical Formula 4] 



C H 



C H 



0% 



£fc, R 4 ~R 7 its **l*hJ«« 1-8 0>7;u* 

;uSxi*K3§S 6-20 corg-;u8£ ^l, * 

C n I* 1-500 T*&4o 

r 8 \tmmmRWxitmwm$t;-m<DG 



So connection which is displayed is shown. 

In addition, R<sup>4 </sup>-R<sup>7 </sup> shows alkyl 
group of respective carbon number 1-8 or the aryl group of 
carbon number 6-20, it is same respectively and it is possible 
tobe something which differs, n is 1 - 500. 

R<sup>8 </sup> shows organic residue of divalent which 
includes aliphatic and/or aromatic . 

And, single bond ,-0- or -NH- it shows A. 

) With containing polycarbonate -polyorganosiloxane triblock 
1 hi h i di 1 d i h I b i 
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b^mmo^&^^m^. 10,000-50,000 

^U*Vi/a+-9->#W*A< 0. 1-20 ttft%T?fe 

[»** 2] 

[<b5] 



H - A - R 




copolymer which is displayed, with polycarbonate resin 
whichbecomes, viscosity average molecular weight of said 
polycarbonate resin , with 10,000 - 50,000, at sametime 
polyorganosiloxane content in said polycarbonate resin is 0.1 
- 20 weight % and polycarbonate resin . which is made feature 

[Claim 2] 

Under existing of bivalent phenol and monohydric phenol , 
polycarbonate oligomer and General Formula (IV ) 

[Chemical Formula 5] 



- R ' 



(IV) 



R 4 ~R 7 14, 1-8 (DTlls 

*JL*Xf*MHMk 6-20 ©7'j-;u*S*U 

<, n 14 1-500 T'feSo R 8 \tmXH&kS.U/?.\t3T 

»«« *tr-«a>*«»»**u &t r 9 i* 

1-8 07 ;Mr JUftXIiKSft 6-20 <DT 
iJ-il&ZHit.tLX.A l4*$g^,-0-XI4 

;u*Vva4-9->Si;-flftiC(V) 



[lb 6] 



H - A - R 



R 4 

I 

S i 
I 

R • 



- 0 



s 

o I 
R 



single end reactivity polyorganosiloxane and General Formula 
which are displayed with {In Formula, R<sup>4 
</sup>-R<sup>7 </sup> to show alkyl group of respective 
carbon number 1 -8 or aryl group of carbon number 6-20, 
being same respectively and beingsomething which differs *, 
n is 1 - 500. R<sup>8 </sup> shows organic residue of 
divalent which includes aliphatic and/or aromatic , inaddition 
R<sup>9 </sup> shows alkyl group of carbon number 1-8 or 
aryl group of the carbon number 6-20. And, single bond ,-0- 
or -NH- it shows A. } (V ) 

[Chemical Formula 6] 



- A - H 



( V) 



r 4 ~r 7 i*. **i«t**» i-8 <dt;u 
6-20 a>7»j-ju*£*u 

<, n i* 1-500 -efc£o r 8 lanakMHju&s 
i**tt*,-o-xi*-NH.s»f . iv&zti&m 

*t&lz % -<I?x/-;u£-^xe(iV)T*g£*i 

T5fta(^ujt)ja±*ffli\ ioTK'j*-** 

-h*U=fV— 100 SSSPlCftl/t, -ttSC(IV) 

atf~*sc(v)-ea**i*fr*«ai;B*JBR 
«te#y*JU#/$/a**:/££tt 0.12-35 a 



As both ends reactivity polyorganosiloxane which is 
displayed with {In Formula, R<sup>4 </sup>-R<sup>7 
</sup> to show alkyl group of respective carbon number 1-8 
or aryl group of carbon number 6-20, being same respectively 
and beingsomething which differs *, n is 1 - 500. R<sup>8 
</sup> shows organic residue of divalent which includes 
aliphatic and/or aromatic . And, single bond ,-0- or -NH- it 
shows A. } it reacts, vis-a-vis the single end reactivity 
polyorganosiloxane which is displayed monohydric phenol 
with General Formula (IV ) manufacturing method . of the 
polycarbonate resin which General Formula (IV ) and total 
0. 1 2-35parts by weight uses single end and both ends 
reactivity polyorganosiloxane which are displayed with 
General Formula (V ) 5 -fold amount making use of above 
the(mole ratio ), at same time vis-a-vis polycarbonate 
oligomer lOOparts by weight , makes feature 
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umm 3] 

[»#«4] 

(A)1»#JS l SB8i£07KMrt-tf*-h£8ti§ 
1 0-95 (BJ/K'J*-^^- hfiiJg 0-80 & 

t^!f#©i:-r-i)^'J*-^^-h^«lflIiia/i)c#lo 
Specification 

[0001] 
[0002] 

[fi£3»ECDft^&i;igB^*<MatiL t fc3<»:-r^^gi] 



f&^&iiD-f a^ic^or, mmomm^ 

ti*36<. */£+»a£0)fT<*a>-CI*«:i^ 



[Claim 3] 

It is a polycarbonate resin which polycarbonate resin states in 
Claim 1 and manufacturing method . of the polycarbonate 
resin which is stated in Claim 2 which is made feature 



[Claim 4] 

polycarbonate resin composition . which consists of 
polycarbonate resin 10~95weight %, (B ) polycarbonate resin 
0~80weight % and (C ) inorganic filler 5~60weight % 
whichare stated in (A ) Claim 1 and makes feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards manufacturing method and resin 
composition of polycarbonate resin , . 

Furthermore details are manufacturing method of 
polycarbonate resin , which is superior in mold release 
property ,impact resistance ^fluidity and stiffness and 
something regarding resin composition . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

polycarbonate resin (Below, PC abbreviates is. ) is superior in 
mechanical strength ,electrical property transparency , etc 
widely is utilized as engineering plastic , in various field such 
as electricity * electronic equipment field .automobile field . 

As for polycarbonate resin which possesses this kind of 
characteristic , stiffness and the dimensional stability glass 
fiber-reinforced polycarbonate resin which adds glass fiber in 
order to improve, as inorganic filler is known. 

But, as for polycarbonate resin , mold release property when 
forming greatly is a problem which decreases glass fiber is 
added depending upon . 

Until recently, this glass fiber technology which 
polyorganosiloxane (silicone oil ) trace addition isdone is 
developed mold release property when forming which 
decreases it adds to polycarbonate resin with as method which 
improves. 

But but, with this method , as for improvement of mold 
release property it isrecognized, it is not something which still 
fully it is satisfied. 

When and, silicone oil is added to large amount , there is a 
bl h h k di f i b difTi 1 
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ttz. m?M. 2-173061 #£$8lCli, /K 

$?,lc8tS!14$|Sl±*-ti-fcft»(DBB3Sj!)<a<® 



[0003] 

[iSffi£#ii*-fi>7itocD¥J»] 
□**>(B)i£#fi£LT#b;h.6;K l ja-# 

A-B^tDv^P'V^'J^— &tf A■B■Ag^<Dh 
U:7□•y£*U7-££:^rU:#'Ja-tf*-h 

[0004] 

ttet>*>.*&® i*. -fiasco) 

[0005] 
[<t7] 

(R '), 



<R'). (R'), 



0-o-cf o^>-.-0.o- 



problem where the kneading of resin becomes difficult. 

In addition, technology which blends has been disclosed 
copolymer of polyorganosiloxane and polycarbonate resin and 
glass fiber in for example Japan Unexamined Patent 
Publication Hei 2- 173061 disclosure , can see 
theimprovement of mold release property but, furthermore 
mold release properly development of the technology which 
improves is strongly demanded. 

[0003] 

[Means to Solve the Problems] 

Then, in order that you consider this inventor , to 
above-mentioned condition , cancel deficiency of prior art 
method , you develop manufacturing method and the resin 
composition of polycarbonate resin , which is superior in 
mold release properly ,impact resistance ,fluidity and 
stiffness , the diligent research was repeated. 

As a result, polycarbonate (A ) with copolymerizing 
polyorganosiloxane (B ), it uses diblock polymer of A* B 
type which is a polycarbonate -polyorganosiloxane copolymer 
which is acquired and the polycarbonate resin which contains 
triblock polymer of A* B* A type mold release property 
which is made objective with , furthermore improves 
discovered . 

this invention is something which is completed on basis of 
this knowledge . 

[0004] 

As for namely, this invention, General Formula (I ) 
[0005] 

[Chemical Formula 7] 



* - A - R 



S i 
I 

R fl 



i - O 4 s ■ - 



( I ) 



[0006] [0006] 

[ xt*. R 1 Rlf R 2 Its -tft*F*WNPy>JfFT-, {In Formula, R<sup>l </sup> and R<sup>2 </sup> show 

1-8 <7)7JMr;i/2SXIi St^SSt 6-20 <DT alkyl group of respective halogen atom ,carbon number 1-8 

'J— JUS£tfL* •ttl-Ptll^lS'C&oTtS^'S or aryl group of carbon number 6-20, it is same respectively 
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U.mli 1-150 T?fcS.R 3 

» 1-20 ©T;U^;US,K^» 6-20 <D7*)-)V 

7-20 ©7'J-;ut;u+;uS$* 
u ri±o~5(DS3a-cfei). -eLTs zii. mss^, 

etmsa 1-20 07;U*U>SXIi7;U^'jT> 
5-20 (D'>^P7JU+U^SXIiv<7 

□7;u*Ux>g,-o-,-s-,-so 2 -as^tuii- 
fiaiC(ii)fc^LMi(ir)] 

[0007] 

Kb 8] 
C H . C H , 



• • • 



(II) 



and it ispossible to be something which differs, as for p and 
q , with the integer of 0 - 4, as for m 1 - 150 is. R<sup>3 
</sup> shows aryl group of alkyl group .carbon number 6-20 
of halogen atom ,carbon number 1-20 or arylaikyl basisof 
carbon number 7-20, r is integer 0-5. And, as for Z, alkylene 
group of single bond ,carbon number 1-20 or cycloalkylene 
group or cycloalkylidene group ,-0-,-S-,-SO<sub>2 </sub>- 
connection or General Formula of alkylidene group ,carbon 
number 5-20 (II) or (IF )} 

[0007] 

[Chemical Formula 8] 



C H 



C H 



cm 



[0008] 

*fc. R 4 -R 7 I*, -ttl-f 1-8 (DTfr* 

^JLltBOtHL 6-20 0>7'J--^*£SU * 

<,nl* 1-500 T*fc& 0 

mm^Tjku *fc r 9 ttftxst i-8 ot)\s* 

;UfiXI*&^» 6-20 (DT'J-JU** 

Z LT, A liiMSd.-O-Xtt-NH-fc TF-f o 

**>5?:7d?**WM*, flSxCCIII) 
[0009] 

Kb 9] 



[0008] 

So connection which is displayed is shown. 

In addition, R<sup>4 </sup>-R<sup>7 </sup> shows alkyl 
group of respective carbon number 1-8 or the aryl group of 
carbon number 6-20, it is same respectively and it is possible 
tobe something which differs, n is 1 - 500. 

R<sup>8 </sup> shows organic residue of divalent which 
includes aliphatic and/or aromatic , inaddition R<sup>9 
</sup> shows alkyl group of carbon number 1-8 or aryl group 
of the carbon number 6-20. 

And, single bond ,-0- or -NH- it shows A. 

) With polycarbonate -polyorganosiloxane diblock 
copolymer , and general formula which are displayed (III ) 

[0009] 

[Chemical Formula 9] 
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* - A - R 



R 4 
I 

S i 
I 

R' 



- 0 



R ' 
I 

S i - R 
I 

R ' 



A — * * 



(R 1 ) » (R»), 



(R ') t 



{c-o^z^o^-c-o^ 



(III) 



[0010] 

m*JS 1-8 0)T;U4r;U«XI*mm» 6-20 0)7 

tro-CfcoT* J;<, p RlSqlt. 0-4 rog3&-Cfc 
ij.mli 1-150 -Cft&oR 3 it/NpyvJi^.m^ 
a i~20 <ot;u^uS,^^» 6-20 a>yg-;u 
gxiig*Jt» 7-20 ro7';-;u7;u+;u*$^ 
u ri* o~5 ossa-efe*. *lt< zi*. mm-s, 

1-20 0>7;MrU>*Xli7;U*'J-7 : > 
5-20 <D-><7D7;U*U>axl*i'<7 
□ 7;U*'J'r>S,-0-,-S-,-S02 -$g^tUI±- 

fiaxC(n)fe-&t^(i(ir)D 

[0011] 
lit 10] 

C H i 



C H 
I 



- m- - 



C H 



I 

C H 



(11) 



[0010] 

{In Formula, R<sup>l </sup> and R<sup>2 </sup> show 
alkyl group of respective halogen atom ,carbon number 1-8 
or aryl group of carbon number 6-20, it is same respectively 
and it ispossible to be something which differs, as for p and 
q , with the integer of 0 - 4, as for m 1 - 150 is. R<sup>3 
</sup> shows aryl group of alkyl group ,carbon number 6-20 
of halogen atom ,carbon number 1-20 or arylalkyl basisof 
carbon number 7-20, r is integer 0-5. And, as for Z, alkylene 
group of single bond ,carbon number 1-20 or cycloalkylene 
group or cycloalkyiidene group ,-0-,-S-,-SO<sub>2 </sub>- 
connection or General Formula of alkylidene group ,carbon 
number 5-20 (II) or (IT)} 

[0011] 

[Chemical Formula 1 0] 



[0012] 

R 4 -R 7 it, -ttl-f 1-8 <D7)\,*r 

.. , . 6 2Q - 



[0012] 

So connection which is displayed is shown. 

In addition, R<sup>4 </sup>-R<sup>7 </sup> shows alkyl 
f i b b I 8 h 1 f 
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;USXI±KS« 6-20 ro7'j-;i/g£jrU 

<, n I* 1-500 

A lim^^,-0-Xli-NH-$^-To 

hjkmmon&mw-n^&i)^ 10,000-50,000 

^•;i/*V«>n++J->#*$*<o.i~20 M%i?fc 
-SftiC(iV) 

[0013] 

Kb 11] 



H - A - R 



R 4 

I 

S i 
I 

R 5 



R 
I 

S 
1 I 
R 



group of respective carbon number 1-8 or the aryl group of 
carbon number 6-20, it is same respectively and it is possible 
tobe something which differs, n is 1 - 500. 

R<sup>8 </sup> shows organic residue of divalent which 
includes aliphatic and/or aromatic . 

And, single bond ,-0- or -NH- it shows A. 

) With containing polycarbonate -polyorganosiloxane triblock 
copolymer which is displayed, with polycarbonate resin 
whichbecomes, viscosity average molecular weight of said 
polycarbonate resin , with 10,000 - 50,000, at sametime 
polyorganosiloxane content in said polycarbonate resin is 0.1 
- 20 weight % and it is somethingwhich offers polycarbonate 
resin which is made feature. 



In addition, as for this invention, under existing of bivalent 
phenol and monohydric phenol , polycarbonate oligomer and 
General Formula (IV ) 

[0013] 

[Chemical Formula 1 1] 



- P 8 



(IV) 



[0014] 

*ji/ttxi4«*tt 6-20 <Dru-;u«£^u 

<, n i* 1-500 T*fc§o r 8 immmRis/xit^ 
ff*edfc-*0*aa**»u r 9 i* 
&3§» 1-8 a>y ^*;u*xi*a*« 6-20 or 
u-;ufi£^-fo*-LT,A lim^-o-xii 

;u*VvP+-9->sr;-ffi5C(v) 

[0015] 
[ft 12] 

R 4 R 8 

H - A - R 8 -J— S i - O 4- S i - 
L I J n I 



I 

R 



n I 
R T 



[0014] 

single end reactivity polyorganosiloxane and General Formula 
which are displayed with {In Formula, R<sup>4 
</sup>-R<sup>7 </sup> to show alkyl group of respective 
carbon number 1-8 or aryl group of carbon number 6-20, 
being same respectively and beingsomething which differs *, 
n is 1 - 500. R<sup>8 </sup> shows organic residue of 
divalent which includes aliphatic and/or aromatic , inaddition 
R<sup>9 </sup> shows alkyl group of carbon number 1-8 or 
aryl group of the carbon number 6-20. And, single bond ,-0- 
or -NH- it shows A. } ( V ) 

[0015] 

[Chemical Formula 1 2] 



- A - H 



( V) 



[0016] 

+ , R 4 ~R 7 1*. *Jfc«l«*» 1-8 <DT)i, 

.... < 6 2Q .. 



[0016] 

As both ends reactivity polyorganosiloxane which is 
dildih{lF 1R 4/ R 7 
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*;u&xi*etai« 6-20 <r>7>)-)\>&ZipL. 

<, n i* i~5oo -cfcSo r 8 imm&8.w?ut% 

-tur, a 

liUi$S£,-0-Xli-NH-£ip-f o )-Og$;h£55 
^irftlc. -«7iy-^$-Sft3C(IV)T*a$ti 

-hrt-'Jifv-ioo asSBlcWLr, -flM(iv) 

auf-»sc(v)T»***i*M-*»ai;w*«ifi 
j£tt#'j*;uav->o*-9->££tt 0.12-35 a 



«tsg 10-95 aa%,(B)*'j*-#*-h«8B 
o~8o ma%&i/(C)H£8ftia#j 5~6o ti%^ 

[0017] 

AM(I) 

[0018] 
[ft 13] 

<R 8 ), 



(R')p (R»), 



displayed with {In Formula, R<sup>4 </sup>~R<sup>7 
</sup> to show alkyl group of respective carbon number 1-8 
or aryl group of carbon number 6-20, being same respectively 
and beingsomething which differs *, n is I - 500. R<sup>8 
</sup> shows organic residue of divalent which includes 
aliphatic and/or aromatic . And, single bond ,-0- or -NH- it 
shows A. } it reacts, vis-a-vis the single end reactivity 
polyorganosiloxane which is displayed monohydric phenol 
with General Formula (IV ) it is somethingwhich offers 
manufacturing method of polycarbonate resin which General 
Formula (IV ) and total 0. 1 2~35parts by weight uses single 
end and both ends reactivity polyorganosiloxane which are 
displayed with General Formula (V ) 5-fold amount making 
use of above (mole ratio ), at same time vis-a-vis the 
polycarbonate oligomer 1 OOparts by weight , makes feature. 

Furthermore, it is something which offers polycarbonate resin 
composition where this invention consists of (A ) 
above-mentioned polycarbonate resin 1 0-95weight %, (B ) 
polycarbonate resin 0~80weight % and (C ) inorganic filler 
5~60weight % and makes feature. 

[0017] 

First, as for polycarbonate resin of this invention , General 
Formula (I ) 

[0018] 

[Chemical Formula 1 3] 



* - A - R 8 



R 



- S i 
R' 



i - O 4 
J n 



R 8 
I 

S i - R * 



( 1 ) 



[0019] 

-9-:/£;7D79*S&tt(ClT« PC-PDMS *S 
I tfttZttftbZo). Rtf-flM(lll) 

[0020] 

[ft 14] 



[0019] 

So polycarbonate -polyorganosiloxane diblock copolymer 
which is displayed (Below, PC -PDMS copolymer I 
abbreviates is. ), and general formula (111 ) 

[0020] 

[Chemical Formula 14] 
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(R')p (R*), 



0 
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* - A - R 



R 
R 



R 8 
I 

S i 
I 

R ' 



R 8 - A - * * 



(R ') » (R«), 



(R a ), 



M 



{ c - c-o-<§>. 

0 



(III) 



[0021] 

CCT*. — PC-PDMS 

ft 1-8 <D7;U*Jt/»(«Jtli, **;u»,x*ju 

6-20. »*L<I* 6-18 (DTU— 7 

t*<,p &i/ q ii, (m cosa-ca&y.m i± 

1- 150. ff*L<li 3-140, 4*(C»*L<I* 5-130 
T'fc£ 0 

*LT.Z li« JMt^Mft 1-20.»*L<I* 

2- 18 07;U*U>SXIiyjU*;U^>S(#]* 

-rv^pe«jT>s^if), mm& 5-20 a>s/*o 

r^+U^SXtti/^PT^+'J-r^S^Jie 

P^>5 1, j7 : >S,v^P^^v , Jx>S^i:)s 
-0-. -S-. -S0 2 -C0-$S£tL<li-fla5£(II)fc 
*iM*(ir) 

[0022] 

litis] 



[0021] 

So polycarbonate -polyorganosiloxane triblock copolymer 
(Below, PC -PDMS copolymer II abbreviates is. ) which is 
displayed is contained makes feature. 

Here, in PC -PDMS copolymer which is displayed with 
General Formula (I ), R<sup>l </sup> and R<sup>2 </sup>, 
respective halogen atom (chlorine atom ,bromine 
atom , fluorine atom , iodine atom ), alkyl group of carbon 
number 1-8 (Such as for example methyl group ,ethyl 
group ,propyl group ,n- butyl group ,isobutyl group ,amyl 
group ,isoamyl group ,hexyl group ) or show aryl group (for 
example phenyl group ,tolyl group ,xylyl group ,naphthyl 
group ) of carbon number 6-20, preferably 6-18, it is same 
respectively and it ispossible to be something which differs, 
as for p and q , with the integer of 0 - 4, as for m 1 - 1 50, it is 
a preferably 3-140, particularly preferably 5-130. 

And, as for Z, alkylene group of single bond .carbon number 
1-20, preferably 2-18 or [arukiruden ] basis (Such as for 
example methylene group ,ethylene group propylene 
group ,butylene group ,pentylene group ,hexylene 
group ,ethylidene group ,isopropylidene group ), 
cycloalkylene group or cycloalkylidene group of carbon 
number 5-20 (Such as for example cyclopentylene 
group ,cyclohexylene group ,cyclopentylidene 
group ,cyc!ohexylidene group ), -0-, -S-, -SO<sub>2 </sub>-, 
-CO- connection or General Formula (II ) or (IT ) 

[0022] 

[Chemical Formula 1 5] 
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C H j C H 3 

-{•©-{- 



i 

C H 



C H 



(ID 



1995-7-11 



0% 



(IC) 



[0023] 
[0024] 

R 4 ~R 7 li. **l«l8HliR 1-8 

*v;Ufifci:)Xligti5i& 6-20. »*L<l* 
6-18 <D7'J— ;uS(Cij7tii,7i=.;i/»,h'j;u 

*LT\ n I* 1-500. i?$L<l* 51-500, <fcy»£ 
L<l* 101-500 

*LT, R 8 ttlW»ai»0!/XI45r****t?- 
flftiC(vi),(vr) fei>iM±(vr) 



[0025] 
[it 16] 



CH.-CH.-CHHS I ) 



C H«— CH.-CS i ) 



CH,— CHi — CHi-(S i ) 



[0023] 

So connection which is displayed is shown. 
[0024] 

In addition, R<sup>4 </sup>~R<sup>7 </sup> alkyl group of 
respective carbon number 1-8 (Such as for example methyl 
group ,ethyl group ,propyl group ,n- butyl group ,isobutyl 
group ,amyl group ,isoamyl group ,hexyl group ) or shows 
aryl group (for example phenyl group ,tolyl group ,xylyl 
group ,naphthyl group ) of carbon number 6-20, preferably 
6-18, it is same respectively and it issomething which differs. 

And, n 1 - 500, is preferably 51-500, more preferably 
101-500. 

And, as for R<sup>8 </sup> organic residue of divalent 
which includes aliphatic and/or aromatic (Such as for example 
methylene group ,ethylene group propylene group ,butylene 
group ,pentylene group ,hexylene group ,ethylidene 
group ,isopropylidene group ,cyclopentylene 
group ,cyclohexylene group ,cyclopenty!idene 
group ,cyclohexylidene group ) and, in addition General 
Formula (VI ), (VI 1 ) or (VI") 

[0025] 

[Chemical Formula 16] 



(VI) 



(VD 



(vr) 



O C H , 



[0026] 

~ A ~" Si ' ~ * - ' ^ " 



[0026] 

o-allyl phenol residue ,p- vinyl phenol residue ,eugenol 
id hi h i di 1 d i h {R i G 1 
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-flftSC(III) + © A Alt Si t&st&ztz* 
t-.]T-S$4x-5 o-7'J;u7iy-;u?SS,p-t*- 

■r. 

$bic. R 9 i*^a i~8 ro7;u4r;uS(CT^. 
fci')Xli8>3l» 6-20 a>7'J-;uS(0i];ii*s 7 

•tur, a lilMS^.-o-xii-NH-S^-f o 

[0027] 

|irlB-flS5C(I)t?S$*l* PC-PDMS I 
I*. ±ffi*><-fl5iC(VII) 



[0028] 
lit 17] 



(R ')» (R ')« 



residue etc which is displayed with {Respective General 
Formula (1 ) and it connects in Formula, (A ) and (Si ),with A 
in general formula (111 ) and Si it shows . } is shown. 

Furthermore, R<sup>9 </sup> a Iky I group of carbon number 
1-8 (Such as for example methyl group ,ethyl group ,propyl 
group ,n- butyl group ,isobutyl group ,amyl group Jsoamyl 
group ,hexyl group ) or shows aryl group (Such as for 
example phenyl group ,tolyl group ,xylyl group ,naphthyl 
group )of carbon number 6-20. 

And, single bond ,-0- or -NH- it shows A. 

[0027] 

As for PC -PDMS copolymer 1 which is displayed with 
aforementioned General Formula (I ),main chain General 
Formula (VII) 

[0028] 

[Chemical Formula 17] 



(VII) 



[0029] 

[Jt + .R 1 ,R 2 ,Z,p fttf q tt.TOEtHCTffe 

(PC)«(A)i\ -IttSC(viii) 



[0030] 

[lb 18] 
- A-R 9 



R 4 
I 

S i 
I 



- 0 — 



R 6 
I 

S i 



- p 8 



[0029] 

polycarbonate (PC ) section of repeat unit I which is displayed 
with {In Formula, R<sup> 1 </sup>,R<sup>2 </sup>,Z,p and 
q is same as description above. } (A )with, General Formula 
(VIII ) 

[0030] 

[Chemical Formula 1 8] 



(VIII) 



[0031] 

»t+. R 4 ~R 7 ,R 8 ,R 9 ,A Stf n 14. HmtnCV 
£ftfc7K'J*;uaVvP*+r>(PDMS)^(B)£ 

a-b aro^p-y^jKUT— t? 



[0031] 

It is a diblock polymer of A* B type which configuration is 
done from polyorganosiloxane (PDMS )section (B ) where 
single end of structural unit II which is displayed with {In 
Formula, R<sup>4 </sup>~R<sup>7 </sup>,R<sup>8 
</sup>,R<sup>9 </sup>,A and n is same as description 
above. }is sealed. 

And, as for single end of PC section of repeat unit 1 which 
isdisplayed with General Formula (VII ), General Formula 
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PCSiJ(D>t*iSl*.-ISSC(iX) 

[0032] 

[it 19] 

(R'), 



(in 



(IX) 
[0032] 

[Chemical Formula 1 9] 



[0033] 

^;u£,x^ug,^Dtf;uS,n-:7* 

;U*,tert-^il/*,^V^JU*,tcrt-75;ua^ 

vTs;uS,n-^+v;uS,tert-^-^^;us,y-;u 

a**6~20.»*L<l±6-18(D7U- 

U r 14 0-5 <7>i!»-efc6o 

[0034] 

— — fiftxC(III) T'S*4v5PC-PDMS#S£ 
<* II R l ~R 8 ,m,n,p,q r 14, PC-PDMS & 



Z(D PC-PDMS #S£{* II 14, ±tS*>< PDMS 

«KB)£«ij5M-*--iita(x) 

[0035] 
HI 20] 



R 



- A - R 8 



S i - 0 -1 

I | J n 



S 
I 

R 8 



[0033] 

So endgroup which derives in monohydric phenol which is 
displayed connecting,it is sealed. 

Here, R<sup>3 </sup> halogen atom (chlorine atom ,bromine 
atom , fluorine atom , iodine atom ), alkyl group of carbon 
number 1-20 (Such as for example methyl group , ethyl 
group ,propyl group ,n- butyl group ,t- butyl group ,isobutyl 
group ,t- amyl group ,isoamyl group ,n- hexyl group ,t- octyl 
group ,nonyl group ), aryl group of carbon number 6-20, 
preferably 6-18 (Such as for example phenyl group ,tolyl 
group ,xylyl group ,naphthyl group ) or shows arylalkyl basic 
(;al and;al such as -dimethyl benzyl group ) of carbon number 
7-20 in endgroup which is displayed with General Formula 
(IX ), r is integer 0-5. 

[0034] 

In PC -PDMS copolymer II which on one hand, is displayed 
with general formula (111 ), the R<sup>l </sup>-R<sup>8 
</sup>,m,n,p,q and r is same as case of PC -PDMS 
copolymer I. 

As for this PC -PDMS copolymer II, main chain General 
Formula which PDMS section (B ) the configuration is done 
(X) 

[0035] 

[Chemical Formula 20] 



- A - 



(X) 



[0036] 

csc+.R 4 -R 8 t Aatfnii,«nBtHi:-cft«.] 
-oa**i4«aJM4 in b+tomwiz.mn 

-fl&5£(vii) 

[0037] 

Hb2i] 



[0036] 

In structural unit 111 and both ends which are displayed with 
{In Formula, R<sup>4 </sup>-R<sup>8 </sup>,A and n is 
same as description above. }, theaforementioned General 
Formula (VII ) 

[0037] 

[Chemical Formula 21] 
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(VII) 



[0038] 

[a*, r' ,r : ,z )P at; q it, m&kmcx-h 
]ra&h.4«fiu*tt i <d pc $B(A)A<*§£ 



[0039] 

mib pc-pdms i at; ii i*, iiuic*a> 
«»a8i=*}i*T** pc(o*y^ygL*a i 

ii. pc tro^u^K-efeoTs pc-pdms & 
msw i at; h £ LTfc&tco-c-fca. 

li. 10,000-50,000. S?£L<li 12,000-40,000 X' 

#§LW-*Mtt1fi 10,000 *a?i*«tttttij3i 

50,000 *iBA*t, «*B*©»»ttSA< 

*<*y,«a±»*L<ft^. 

5/P**>^*W 0.1-20 fift%.»£L<li 

0.2-18 aft%-efc§o 

[0040] 

C<& <fc5fc PC-PDMS I RlS II I*. II* 

at;-«i7x-/-;ua)SttT-e. fly*— 

*<fc£o)<t,-fla5S(IV) 
[0041] 



[0038] 

It is a triblock polymer of A* B* A type where PC section 
(A ) of repeat unit I which is displayed with {In Formula, 
R<sup>l </sup>,R<sup>2 </sup>,Z,p and q is same as 
description above. } is connected. 

[0039] 

homo PC (In other words homopolymer which designates 
only repeat unit I as main chain ) forms aforementioned PC 
-PDMS copolymer I and II , usually in production process . 

Therefore, as for polycarbonate resin of this invention , with 
blend of homo PC .containing PC -PDMS copolymer I and 
II , it is something which becomes. 

viscosity average molecular weight of this polycarbonate 
resin , 10,000 - 50,000, is preferably 12,000-40,000. 

viscosity average molecular weight decreases under 10,000, 
mechanical strength . 

In addition, when it exceeds 50,000, solution viscosity when 
polymerizingbecomes high, in regard to production is not 
desirable. 

In addition, also injection molding becomes difficult. 

At same time, polyorganosiloxane content in polycarbonate 
resin is 0.1 - 20 weight %, preferably 0.2-1 8weight %. 

Under 0.1 weight %, improvement of mold release property 
you cannot see content . 

In addition, when it exceeds 20 weight %, heat resistance 
decreasing, it is notdesirable. 

[0040] 

It can produce this kind of PC -PDMS copolymer I and II , 
with various technique . 

As desirable manufacturing method , you can list method 
below. 

Regarding this preferred method , under existing of bivalent 
phenol and monohydric phenol , the polycarbonate oligomer 
(Below, PC oligomer abbreviates is. ) with, General Formula 
(IV) 

[0041] 
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H - A - R ' 



R 4 

I 

S i 
I 

R » 



R 

I 

S 
n I 
R 



1995-7-11 



[Chemical Formula 22] 



(IV) 



[0042] 

*<fc4o)ai;-fl9[jC(v) 



[0043] 
[fc 23] 

H - A - R 8 



R 4 

I 

S i 
I 

R s 



R 6 
I 

04S1 
J n I 
R 7 



[0042] 

single end reactivity polyorganosiloxane which is displayed 
with {In Formula, R<sup>4 </sup>~R<sup>7 
</sup>,R<sup>8 </sup>,R<sup>9 </sup>,A and n is same as 
description above. } (Below, single end reactive PDMS 
abbreviates is. ) and General Formula (V ) 

[0043] 

[Chemical Formula 23] 



- R 9 - A - H 



( V) 



[0044] 

[*t+. R 4 ~R 7 ,R 8 ,A fttf n It. UMBiHC-Cfc 
**>(6lT. ifisfciBKJStt pdms tmtzt 
-«*(iV)T?a**t*ft*«SJStt pdms ic 

»LT5ft*(^Ut)ia±.»*L<l* 10»*. 

*y «f*l<i* 20 fs*a±* \ pc 3t-»j 
pdms at* 5S*4SEt&tt pdms ££t+ 

0.12-35 MMLff*L<l4 0.2-33 fiftg0£ffl 
L^C<tlCcfcoT PC-PDMS ftm^i* I Rlf II 

PC 3t-'J=Tv— — «7x/— JUJttf- 

sit/) pc-pdms #m£fc£*«aw-«ciA<-c 

**WTm*&*i5tf*«fiifflt pdms 
*ai§£i£tt pdms ottfflMfttt. **SSKfc 

tt PDMS1-99 11%, #£L<li 5-99 «fi%s 

«ky»*ui* 10-99 n&%t.ffi*$$&m& 

PDMS99-1 fig%. S*£L<li 95-1 fiS%> <fe 

y»*u<i* 90-1 aa%(Dj±$T*fflL>btiSo 

PDMS A< 1 fi*%$»-CI*,tt 



[0044] 

As both ends reactivity polyorganosiloxane (Below, both ends 
reactive PDMS abbreviates is. ) which is displayed with {In 
Formula, R<sup>4 </sup>-R<sup>7 </sup>,R<sup>8 
</sup>,A and n is same as description above. } it reacts, 
vis-a-vis single end reactive PDMS which is displayed 
monohydric phenol with General Formula (IV ) 
theabove-mentioned single end reactive PDMS and both ends 
reactive PDMS total 0. 1 2-35parts by weight , preferably 
0.2-33 parts by weight is used 5 -fold amount makinguse of 
above (mole ratio ) and above preferably 10-fold amount , 
more preferably 20 volumes , at same time vis-a-vis PC 
oligomer lOOparts by weight , PC -PDMS copolymer I and II 
can be produced with . 

According to above-mentioned method , produces 
polycarbonate resin of the this invention which is mentioned 
earlier efficiently to be possible,also PC -PDMS copolymer of 
other types can be produced furthermore the PC 
oligomer ,monohydric phenol and bivalent phenol are selected 
appropriately with . 

portion used of single end reactive PDMS and both ends 
reactive PDMS which are used with this invention , isused 
with ratio of single end reactive PDMS l-99weight %, 
preferably 5-99weight %, more preferably 10-99weight % 
and both ends reactive PDMS 99-1 weight %, preferably 
95-1 weight %, more preferably 90-1 weight %. 

single end reactive PDMS under 1 weight %, improved effect 
f Id 1 i d i bl Ii I 
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[0045] 

CCT, PC-PDMS #fi£tt I Alf II <D$imz 

flteftft pc -SftS(vii) v&t> 

^ttcoKas*. -ffl7i/-^(*«»±si) 

<D#ST,-fi5xC(XI) 



[0046] 
[ft 24] 

(R ! ), (R')« 
HO^Z-^OH • ■ -(II) 



[0047] 

R l ,R 2 ,Z,p Stf q 14, *E4f HC-Cfc 

xy-;ut«»5;x^T^(«liti*. 
-7t?*-hO)J:5ft*-7K*-MWe*)i:a>x 

JlttWl-l** bf^(4-tKa+*>7x^u)7;u* 

>[eX"7xy-;UF];2,2-t^(4-tKP+v^xX 
ji/)7i-;^^>;t^(4.tKa+y7iz^)t 
79 t ;i/^*>;f^(4-tKP**>7xx;U)-(4--fV 
^P tf JU:7xxj|,)*$>;tf X(3,5- P-4-fc K 
P^v^xx;U)>^> ; eX(3,5-vy^;U-4-tKP 
+V^xx;U)^>;l,l-eX(4-tKP^rV^xX 
;U)x^> ; i-^^JU-l,l-ex(4-tKP+v^x 
-;U)x^> ; i-^xx;u.i,i-tfx(4-tKP+i/^x 
x;u)x^> ; i,2-t*X(4-tKP+v^xx;u)x^ 
>;2,2-eX(4-tKP4ri/"7xXJU)^ , P/^>[Ji 
ffctfX^x/— A];2-^;u-l,l-eX(4-tKP 
+v-7xX;U)^D/^>;2,2-t*X(4-tKP^>^x 
z;i/-l-^fJ|/7x-;^P/^;2,2-t:X(3,5-V 

-l,l-eX(4-tKP^rV-7xx;U)^D/\°>;2,2-t* 

V^-tfXCS^-v^P^-tKP+v^xXjU)^ 
P/^>;2,2-fc:X(3-^PP-4-tKP^v^xXjU) 
^P/0;2,2.eX(3.^;U-4-tKP+v^xX 
JU^P/O^-tf^-^JU^-P^-tKP+i/^ 
xx^j^p/O^-e^-tKP+i/^xx^U) 
^>;l,l-t*X(4-tKP^rV^xX;U)^>;2,2- 
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of mold release property is not desirablelittle. 
[0045] 

Here, PC oligomer which is offered to production of PC 
-PDMS copolymer I and 11 tohave repeat unit I which is 
displayed with General Formula (VII ), solvent method 
(interfacial polymerization method ),namely in methylene 
chloride or other organic solvent under existing of acid 
acceptor , monohydric phenol (end capping agent ) of public 
knowledge , the General Formula (XI ) 

[0046] 

[Chemical Formula 24] 



[0047] 

Reaction or bivalent phenol and carbonate diester with 
bivalent phenol which is displayedwith {In Formula, 
R<sup>l </sup>,R<sup>2 </sup>,Z,p and q description 
above * is same. } and carbonate precursor like phosgene 
(carbonate precursor like for example diphenyl carbonate ) 
with it can produce with transesterification . 

There are various ones as bivalent phenol which is displayed 
with theabove-mentioned General Formula (XI ). 

Concrete, as bis (4 -hydroxyphenyl ) alkane , for example bis 
(4 -hydroxyphenyl ) methane {bisphenol F }; 2 and 2 -bis (4 
-hydroxyphenyl ) phenyl methane ;bis (4 -hydroxyphenyl ) 
naphthyl methane ;bis (4 -hydroxyphenyl ) - (4 -isopropyl 
phenyl ) methane ;bis (3 and 5 -dichloro -4- hydroxyphenyl ) 
methane ;bis (3 and 5 -dimethyl -4- hydroxyphenyl ) 
methane ; 1,1- bis (4 -hydroxyphenyl ) ethane ;1- naphthyl 
- 1 , 1 - bis (4 -hydroxyphenyl ) ethane ; 1 - phenyl - 1 , 1 - bis (4 
-hydroxyphenyl ) ethane ;1,2- bis (4 -hydroxyphenyl ) 
ethane ;2,2- bis (4 -hydroxyphenyl ) propane {common 
name :bisphenol A J ; 2 -methyl -1 ,1- bis (4 -hydroxyphenyl ) 
propane ;2,2- bis (4 -hydroxyphenyl - 1 - methylphenyl ) 
propane ;2,2- bis (3 and 5 -dimethyl -4- hydroxyphenyl ) 
propane ; 1 - ethyl -1,1- bis (4 -hydroxyphenyl ) propane ;2,2- 
bis (3 and 5 -dichloro -4- hydroxyphenyl ) propane ;2,2- bis (3 
and 5 -dibromo -4- hydroxyphenyl ) propane ;2,2- bis (3 
-chloro -4- hydroxyphenyl ) propane ;2,2- bis (3 -methyl -4- 
hydroxyphenyl ) propane ;2,2- bis (3 -fluoro -4- 
hydroxyphenyl ) propane ;2,2- bis (4 -hydroxyphenyl ) 
butane ; 1,1- bis (4 -hydroxyphenyl ) butane ;2,2- bis (4 
-hydroxyphenyl ) butane {bisphenol B }; 1 and 4 -bis you can 
list (4 -hydroxyphenyl ) butane ;2,2- bis (4 -hydroxyphenyl ) 
pentane ;3,3- bis (4 -hydroxyphenyl ) pentane ;4- methyl -2,2- 
bis (4 -hydroxyphenyl ) pentane ;2,2- bis (4 -hydroxyphenyl ) 
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B];l,4-t*^(4-tKP+V^x-JU)^^>;2,2-tf 
X(4-tKP*v:7i=;U)^>$>;3,3-tiX(4-tK 
P*v:7x^;U)^>$>;4->^U-2,2-tfX(4-fc 
KP^rV^x-;U)/<>^>;2,2.eX(4-tKP+V 
7i-;i/)^+1f>;3,3-eX(4.tKP*i/7i- 
;U)^*-y->;4,4-tfX(4-tKP*5/^x-;i/)^^ 
^>;2,2-eX(4-tKP^^^x^;U)7f-^^>;2,2- 
e^(4-tKP+v^x^;U)y^>;l,10-e7,(4-t 

KP+v^x^;u)x*>^^ifbtt*o 

[0048] 

eX(4-tKP^rV^x^;U)v>7P7;U*> 
iLTI*.«*l*. l,l-eX(4-tKP^rV^x- 
;U)i/^D^*-y->;l,l-t*X(3,5-V^PD-4-tK 
P^v^x-;U)v<7P^-9->;l,l-eX(4-tKP 
^v^x-^UJv^Px^^if^lfbti^o 

*LT. ex(4-tKP^rv^x-;u)x;U7n> ; ex 
(3,5-v^^;u-4-tKP+v^xnjU)x;U7n> ; e 
X(3-^PP-4-tKP+v"7xz:;u)x;t/^»Sif 
CDvtKP^vvT'J— JUTJU/tC/gi, fcfX(4-t 
KP^v^x^.;U)X— r;U;t*X(3,5-v^;U-4- 
tKP+v^x^^X-x^cf^CDvtKP+v 

yyj-^x-fjm, 4,4' -^tKp+v'oy 

?x/>;3,3' ,5,5' -t^^U^' -vtKP+V 

^>y^xy>^t^vtKP+vvT'j-;u^h 
ex(4-tKP^v^x-;u)x;u^K;ex 
(3-^;u-4-tKP+v^x-;u)x;u^K;ex 
(3,5-v>^;u-4-tKP+v^x^;u)x;u^K?S 
t^vtKP^rvvyJ-^X^^KH, ex 
(4-tKP^v^x~;u)x;u^vK;ex(3-^ 
;u^-tKP+v^x-;u)x;U7fv^i/K?t*:i:a)i;t 
Kp+vv7U-;ux;u^vKII, 4,4' -vtK 

8. 9,9-eX(4-tKP+v^x-;Up;U^-b>?S 

if(7)ex^xy-;u^;u^-u>, ^(Dte^t'x 

£blc, xh^/NP^rVtf X7x/-;HIi:Lr 
l*,0i|x.li>7 L h : 7^P : €t:X7xy-;u a,-^ 

^7PPex*7x/-;U A t -rh J 5^;U^-PfcfX7x/ 

— A,T-h^a-Kt*x^xy-;u A/f h^p^e 
tfx:7x/-;u ^f-hv^PPtfx^x/-^ f,x 

h^^PPfcfX^xy— B Sf^lf bft4 0 

c*ib0>*T*l*. ftic, ex^xy-;u a mi fi 

[0049] 



hexane ;3,3- bis (4 -hydroxyphenyi ) hexane ;4,4- bis (4 
-hydroxyphenyi ) heptane ;2,2- bis (4 -hydroxyphenyi ) 
octane ;2,2- bis (4 -hydroxyphenyi ) nonane ;l,10-bis (4 
-hydroxyphenyi ) decane etc. 



[0048] 

In addition, you can list for example 1,1- bis (4 
-hydroxyphenyi ) cyclohexane ; 1,1- bis (3 and 5 -dichloro -4- 
hydroxyphenyl ) cyclohexane ; 1,1- bis (4 -hydroxyphenyi ) 
cyclodecane etc as bis (4 -hydroxyphenyi ) cycloalkane . 

And, bis (4 -hydroxyphenyi ) sulfone ;bis (3 and 5 -dimethyl 
-4- hydroxyphenyi ) sulfone ;bis (3 -chloro -4- 
hydroxyphenyl ) sulfone or other dihydroxy diaryl sulfone , 
bis (4 -hydroxyphenyi ) ether ;bis (3 and 5 -dimethyl -4- 
hydroxyphenyl ) ether or other dihydroxy diaryl ethers , 
4,4&apos; -dihydroxy benzophenone ;3,3&apos; ,5,5&apos; 
-tetramethyl -4,4&apos; -dihydroxy benzophenone or other 
dihydroxy diaryl ketones , bis (4 -hydroxyphenyi ) sulfide ;bis 
(3 -methyl -4- hydroxyphenyi ) sulfide ;bis (3 and 5 -dimethyl 
-4- hydroxyphenyi ) sulfide or other dihydroxy diaryl 
sulfides , bis (4 -hydroxyphenyi ) sulfoxide ;bis (3 -methyl -4- 
hydroxyphenyl ) sulfoxide or other dihydroxy diaryl 
sulfoxide , 4,4&apos; -dihydroxy biphenyl or other dihydroxy 
biphenyl , 9 and 9 -bis (4 -hydroxyphenyi ) fluorene or other 
bisphenol fluorene , inaddition you can list thio bisphenol etc. 



Furthermore, you can list for example tetrabromobisphenol 
A ,tetrachloro bisphenol A ,tetrafluoro bisphenol A ,tetra iodo 
bisphenol A ,tetra bromo bisphenol F,tetrachloro bisphenol 
F,tetrachloro bisphenol B etc as tetra halogeno bisphenols . 



Among these, especially, it can use for ideal bisphenol A . 

And, it is possible to use these bivalent phenol , respectively 
with alone ,in addition combining 2 kinds or more to use it is 
possible. 

[0049] 
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fc£tt,ft!K*7JU*;U<b£»fcftlM*a»7 

bjdzyx/— )i a t*x^x-;u*- 

-Kif*7x/— ju a tfT^jua— 

-;u*-7tc*-h,^ju^x-ju*— 7tf*-h 
v^a^^>;u7x-;u*— tP*— h,tfx^xy 

[0050] 

pc +y jv-s»aa-r<i:t)*#Bi««^a 

lectors? JWE- fiTC7x/-;ufcrt 

HKMlC-rKTSlS^-tt^ZirlCcfcoT PC 
C<D PC * ±IHSSS^SI^lcfcLN 

fllj«**i4-«a(iv)'ea**i*iiiBL*(4 i 
■fttfrfc. pc 3j-y=f7— U\ -fffi^xy-;u ioo 

iCftLT. 7t-xX^> 1KM50 (D^;Ht"CfilS* 
1-3 BtM, SFESa 30-70 deg C ■CSffifittS' 

»ffr«a>-e. p h H-eaweus:3S«6T;u*yft 

£tt£SfclLT. pH * 10 tt±lc«|#-r*Ci:A« 



In addition, diaryl carbonate compound ,dialkyl carbonate 
compound or alkyl aryl carbonate compound etc can be used 
as carbonate diester . 

Here, you can list for example diphenyl carbonate ,ditolyl 
carbonate ,bis (chlorophenyl ) carbonate ,dinaphthyl 
carbonate ,bisphenol A bis phenyl carbonate etc as diaryl 
carbonate compound . 

In addition, you can list for example diethyl 

carbonate ,dimethyl carbonate ,dibutyl 

carbonate ,dicyclohexyl carbonate ,bisphenol A bis methyl 

carbonate etc as di alkyl carbonate compound . 

And, as alkyl aryl carbonate compound , you can list for 
example methylphenyl carbonate ,ethyl phenyl 
carbonate ,butyl phenyl carbonate ,cyclohexyl phenyl 
carbonate ,bisphenol A methylphenyl carbonate etc. 



[0050] 

When it produces PC oligomer with solvent method namely 
interfacial polymerization method , theaforementioned 
bivalent phenol and phosgene reacting, phosgene inside the 
reaction system substantially it can acquire PC oligomer it 
reacts entirely with. 

This PC oligomer has repeat unit I which is displayed with 
General Formula (IV ) which configuration is done with 
reaction with bivalent phenol and phosgene in 
theabove-mentioned condensation polymerization . 

namely, PC oligomer reacts with mole ratio of phosgene 1 10 
-150 vis-a-vis bivalent phenol 100. 

Usually, with this reaction, it adds bivalent phenol with 
aqueous alkali solution , with predetermined proportion it 
mixes agitates methylene 

chloride ,chlorobenzene ,chloroform ,carbon tetrachloride or 
other solvent and according to need triethylamine and 
trimethyl benzyl ammonium chloride or other catalyst ,blows 
phosgene in this and advances interfacial polymerization with 
1 - 3 hours , reaction temperature 30-70 deg C it canproduce 
with . 

Because heat emission it does reaction system this time, water 
cooling or ice cooling it does, it is desirable . 

In addition, because reaction system moves to acid side 
attendant upon theadvance of reaction, while measuring with 
pH meter , adding alkali compound ,keeps pH in 10 or more is 
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[0051] 

JlA;l,l-i?^PDI$>;l,2-i/^DPI$ 

>;i,!,i-MJ*pnx$>;i,i,2-MJ$aDx$ 
>;i,i,i,2-T-hvfPax^> ; i,i,2,2--rh^na 

7;urtU&B<D*®<b^£LTIi, fl* 

^AtfKHTefc*. 

Egft7>^^A&,eg»7fcX*- 

*7>*-*Atti:LTI*, hjww;a 

^-^A^P^^HJ^U^v^^E- 
^A^a^K^^^U^^^-^A 
£p^K,xh^:?^;u7>^-0A£n5^K, 
TW*^7>*=*A?DV*Kfci:A<*lf 

*fc. es»***^ Attti/ci** «jttf , x 

^A?D7*fKfci: A<, *LT, = $7 
5>£LTIi, Willi, MJx*;u7S>,MW 

[0052] 
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desirable. 

PC oligomer which is acquired in this way, number average 
molecular weight being 2,000 or below ,is things such as 1 - 
decamer . 

Furthermore, case of above-mentioned condensation 
polymerization , including the end capping agent which is 
usually used for production of PC it isgood. 

[0051] 

Here, there are various ones as organic solvent . 

for example dichloromethane (methylene chloride ); you can 
list chloroform ; 1 , 1 - dichloroethane ; 1 ,2- 
dichloroethane ; 1,1,1- trichloroethane ; 1,1,2- 
trichloroethane ; 1 , 1 , 1 ,2- tetrachloroethane ; 1 , 1 ,2,2- 
tetrachloroethane ;penta chloroethane ,ch!orobenzene or other 
chlorinated hydrocarbon and acetophenone etc. 

It is possible to use these organic solvent , with alone , in 
additioncombining 2 kinds or more to use it is possible. 

Among these, especially methylene chloride is ideal. 

In addition, you can list for example sodium 

hydroxide .potassium hydroxide ,lithium hydroxide ,cesium 

hydroxide etc as hydroxide of alkali metal . 

Among these, sodium hydroxide and potassium hydroxide are 
ideal. 

And, as catalyst , various ones can be used. 

Concretely, with quaternary ammonium salt quaternary 
phosphonium salt or tertiary amine etc, you can list trimethyl 
benzyl ammonium chloride ,triethyl benzyl ammonium 
chloride ,tributyl benzyl ammonium chloride ,trioctyi methyl 
ammonium chloride ,tetra butyl ammonium chloride ,tetra 
butyl ammonium bromide etc as for example quaternary 
ammonium salt . 



In addition, and, as tertiary amine , as quaternary 
phosphonium salt , for example triethylamine ,tributyl 
amine ,N,N- dimethylcyclohexylamine pyridine ,dimethyl 
aniline etc you can list for example tetra butyl phosphonium 
chloride ,tetra butyl phosphonium bromide etc. 

[0052] 

And, as end capping agent , various ones can be used. 
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tt& *S§f!HG> PC-PDMS I 
41=1*, -flft3£(XH) 

[0053] 

[<t 25] 

(R«), 

OH • - • (XII) 



[0054] 

est*. r 3 at/ r ii, mitmix-hz. ]-c-s* 



[0055] 

&l=, *SPJ3l=S3l^-C\ PC-PDMS I 
SfEtt PDMS li. *4glc£l£1±a£ *U ffe 



cron-^JasfiiCtt pdms it.mta^mzjL 

l£. n-^UU^A.tert-^U'J^.VJ^ 

P*+f->(0l;Lli\ ^*+M^;Uv>7PMJvP* 
*>,:t?$^;Uv?Pxh7vP**>fc.i:*)<h 

*;uvp*-*>ilMaic«fcyi*itu ^fcteJffi^ 
v^^'j^^Avp^r-y-^mfiic^yje^^ 

5>§l<©v7;u*;U/NPy:Hb*-f$Si<t&I&£ 

1*T, *4S*&ro;K'Jvy^;uvP*-«n/£ 
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Usually, being something which is used for polymerization of 
the polycarbonate , it can use monohydric phenol . 

You can list for example phenol ,p- cresol ,p- 1- 
butylphenol ,p- 1- amyl phenol ,p- t- octylphenol ,p- cumyl 
phenol ,p- bromophenol ,tribromo phenol ,nonylphenol etc. 

Furthermore, PC -PDMS copolymer I of this invention is 
produced, General Formula (XII ) 

[0053] 

[Chemical Formula 25] 



[0054] 

It can use monohydric phenol which is displayed with {In 
Formula, R<sup>3 </sup> and r are same as 
descriptionabove. } desirably, 

[0055] 

Next, regarding to this invention, single end reactive PDMS 
which is displayed with the General Formula (IV ) which is 
offered to production of PC -PDMS copolymer I has reactive 
group in single end , other end is sealed and * * it is 
somethingwhich is. 

Especially, it can use those which possess OH group of 
phenolic as reactive group , desirably. 

It can produce this single end reactive PDMS , with various 
technique . 

As desirable manufacturing method , you can list method 
below. 

In namely, beginning, alkyl lithium reagent (Such as for 
example n- butyl lithium ,t- butyl lithium , 
[richiumutorimechirushirireeto ] ) with dimethylsiloxane 
(Such as for example hexamethyl cyclo tri 
siloxane .octamethylcyclotetrasiloxane ) of cyclic reacting in 
organic solvent , it seals one end with dimethyl alkyl siloxane 
unit , in additionit designates other end as living end with 
dimethyl lithium siloxane unit . 

After that, reacting with dimethylchlorosilane ,dimethyl 
bromo silane or other dialkyl silicon halide , you obtain poly 
dimethylsiloxane of the single end hydrogen . 
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[0056] 

-£,*S§B.SKJS^T, PC-PDMS II 
©«ai=tt**l*-ftSC(V)T?***l*W*« 

scctt pdms i*. m*iii=5gi£s$*-*-* 

*#lc.El£14g,fcLT.7x/-M£<D OH S£ 
COKjfcSSSIfctt PDMS [t.ffi*<D3-mz& 

tUt>%. toto\z* £ttfl>s;^;i/->p*-y-> 
(ffliltf. ^*^f ;uv$ph;S/p*-*>,** 
$ v<7 nf- H5*> □ )£ » □ * 

4-fcKO L/X Mrs— JU(2->h+ 
^-4-TV;U7x/-;U)fc,h']££JEl££l*.&::i: 

ic e koT*sS7i/->H4 oh $4rr«nsii 

Klfctt PDMS $#aiC{i?.Ct*<-C^*. 
[0057] 

*§SW\Ztil\X. PC-PDMS I Stf II 

i*.»*ui*.^ftSijjg^f=fifB pc *v=r 
■7-.frEfi**fiittt pdms st/s^sss 

fStt PDMS £$*tlgHKI3gf|£-tt\ 
-ffi7i/-;u(*4g<9±aij)*tti7l, &«fys& 

$tz. -myxy-)vtLxit. w\mz. fits pc 

Z.*l*><J)-m-7xS— JkOttftfcL'Cli, SJttt 
;K'J*ju*Vi/P*-y->i:a>*M,it(-<i:7x/' 
-^/sitttJtf j^-;u*v->P4r-y-»-e, 5 Jil± 

*T*=i:jb<4*T?fcy» #*L<li 10 tt±, «fc 
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Next, aliphatic unsaturated phenol {Such as for example 2- 
allyl phenol , 4- hydroxystyrene , eugenol (2 -methoxy -4- 
allyl phenol ) } reacting to this, it can acquire single end 
reactive PDMS whichpossesses single end phenolic OH. 

[0056] 

On one hand, regarding to this invention, both ends reactive 
PDMS which is displayed with General Formula (V ) which is 
offered to production of PC -PDMS copolymer II issomething 
which possesses reactive group in both ends . 

Especially, it can use those which possess OH group of 
phenolic as reactive group , desirably. 

It can produce this both ends reactive PDMS , with various 
technique . 

As desirable manufacturing method , you can list method 
below. 

In namely, beginning, dimethylsiloxane of cyclic (Such as for 
example hexamethyl cyclo tri 

siloxane ,octamethylcyclotetrasiloxane ) with disiloxane 
reacting, end produces polydisiloxane of hydrogen . 

Next, end both ends reactive PDMS which possesses end 
phenolic OH polydisiloxane and the aliphatic unsaturated 
phenol {Such as for example 2- allyl phenol , 4- 
hydroxystyrene , eugenol (2 -methoxy -4- allyl phenol ) } of 
hydrogen it reacts with can be acquired easily. 

[0057] 

Regarding to this invention, melting aforementioned PC 
oligomer , aforementioned single end reactive PDMS and 
both ends reactive PDMS which preferably , beforehand 
areproduced in organic solvent , interfacial polymerization it 
does PC -PDMS copolymer I and II , including the aqueous 
solution and monohydric phenol (end capping agent ) of 
hydroxide of alkali metal of bivalent phenol , makinguse of 
various catalyst , it can produce with . 

Here, various ones can be used as said bivalent phenol „ but 
when producing the preferably aforementioned PC oligomer , 
you can list same bivalent phenol as those whichare used. 

In addition, when in same way, producing aforementioned PC 
oligomer as monohydric phenol , it is possible to be same 
ones as those which are used. 

As total weight of these monohydric phenol , with mole ratio 
(monohydric phenol /reactivity polyorganosiloxane ) of 
reactivity polyorganosiloxane , it makes5 or greater , being 
necessary , it is a preferably 10 or more , more preferably 20 
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ftmw&-&&\z&r>x*mxo pc-pdms * 

-So 
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or greater . 

And, with this invention , for example 
phloroglucinol ;trimellitic acid ; 1,1,1- tris (4 -hydroxyphenyl ) 
ethane ;1- {;al -methyl -;al - (4 &apos; -hydroxyphenyl ) 
ethyl } - 4 - {;al f and;al '-bis (4 &apos;&apos; 
-hydroxyphenyl ) ethyl } benzene ;;al,the;al ' and;al "-tris (4 
-hydroxyphenyl ) - 1 , 3 and 5 -tri isopropyl benzene ;isatin bis 
such as (o-cresol ) to use the compound which 3 or more 
enamel is done also it is possible functional group as the 
according to need , branching agent . 

[0058] 

When flow of one example is illustrated concerning method 
whichproduces polycarbonate resin which contains PC 
-PDMS copolymer 1 and II of this invention with the 
interfacial polymerization method , it becomes like Figure 1 . 

With namely, for example interfacial polymerization method 
when, in beginning, in organic solvent , bivalent phenol and 
the phosgene reacting, it produces PC oligomer beforehand. 

single end reactive PDMS ,both ends reactive 
PDMS ,monohydric phenol which next, in organic solvent , 
said PC oligomer , is produced beforehand(end capping 
agent ) and bivalent phenol it reacts. 

Case of this reaction, that way or it adds single end and the 
both ends reactive PDMS , with methylene chloride solution . 

In addition, it adds monohydric phenol , with methylene 
chloride solution or aqueous alkali solution . 

And, it adds bivalent phenol , with aqueous alkali solution . 

Concerning these addition sequence , especially you do not 
adhere. It is desirable to add bivalent phenol lastly. 

As for reaction time as for 30 min ~2 hours , and reaction 
temperature it is a range of 20 -40 deg C. 

PC -PDMS copolymer 1 and II is produced as description 
above as one example , but it formsalso homo PC regarding 
this production process , reaction product essentially is 
acquiredas blend of PC -PDMS copolymer I and II and homo 
PC. 

polycarbonate resin of this invention , containing PC -PDMS 
copolymer I and 11 , is something whichbecomes. 

After and, PC -PDMS copolymer I and II , as mentioned 
earlier, producing PC -PDMS copolymer I and PC -PDMS 
copolymer respectively in alone , it is possible to mix. 
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[0059] 

Next, polycarbonate resin composition of this invention 
consists of (A ) aforementioned polycarbonate resin , (B ) 
polycarbonate resin and (C ) inorganic filler , at same time, 
consists of 0 - 80 weight % of 10 - 95 weight %, component 
(B ) of component (A ) and proportion of 5 - 60 weight %, 
preferably 10~50weight % of component (C ). 

Can produce bivalent phenol and phosgene or dicarbonate 
compound easily it reacts with here, polycarbonate resin (PC ) 
of (B ) component which resin composition of this invention 
the configuration is done to similar to time of aforementioned 
PC oligomer . 

Or it is produced with bivalent phenol and carbonate diester 
(carbonate precursor like diphenyl carbonate ) with 
transesterification etcin in namely, for example methylene 
chloride or other solvent , acid acceptor of public knowledge 
and under existing of the molecular weight regulator , by 
reaction with bivalent phenol and carbonate precursor like 
phosgene . 

Here, it is possible to be same ones as compound which is 
displayedwith aforementioned General Formula (VII ) as 
bivalent phenol , to be something whichin addition differs it is 
possible. 

And, as carbonate diester , you can list aforementioned 
diphenyl carbonate or other diaryl carbonate and dimethyl 
carbonate ,diethyl carbonate or other dialkyl carbonate etc. 

Of course, commercial polycarbonate resin can be used. 

[0060] 

There are various ones and, configuration is done resin 
composition of this invention as inorganic filler of (C ) 
component which, in mechanical strength of polycarbonate 
resin composition ori improvement of dimensional stability , in 
addition can use increased weight for objective . 

This inorganic filler , as before inscribed, in resin composition 
is combined at ratio of5 - 60 weight %, preferably 
10-50weight%. 

proportion decreases under 5 weight %, stiffness being 
insufficient , the dimensional stability . 

In addition, when it exceeds 60 weight %, kneading becomes 
difficult to impossible and is not desirable. 

Here, for example potassium titanate whisker , mineral fiber 
(for example rock wool ), glass fiber , carbon fiber , metal 
fiber (for example stainless steel fiber ), you can list 
aluminum borate whisker , silicon nitride whisker , boron 
fiber , tetra pot condition zinc oxide whisker , talc , clay , 
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mica , pearl mica , aluminum foil , alumina , glass flake , 
glass beads , glass balloon , carbon black , graphite , calcium 
carbonate , calcium sulfate , calcium silicate , titanium 
dioxide , zinc sulfide , zinc oxide , silica , asbestos , quartz 
decimeter etc as inorganic filler . 



These inorganic filler may administer surface treatment 
beforehand, in addition even with untreated do not become 
inconvenient. 

As surface treatment agent , for example silane coupling agent 
system, higher aliphatic acid system, aliphatic acid metal salt 
system, unsaturated organic acid system,organotitanate 
system and resin acid system, chemical or physical surface 
treatment with polyethylene glycol or other various treatment 
agent can be listed. 

[0061] 

Among these, you can use in each case designates 
alkali-containing glass ,low alkali glass ,nonalkaline glass etc 
as the starting material as glass fiber which is a fibrous filler , 
for ideal. 

As for length of this glass fiber , being something which is 
range of the preferably 0.1 -8mm , more preferably 
0.3-6mm , as for fiber diameter they are 0. 1 - 30;mu m , 
preferably 0.5~25;mu m . 

And, as for form of these glass fiber , as for especially 
restriction itis not, can use, those of each form such as for 
example roving ,milled fiber ,chopped strand . 

In addition, combining 2 kinds or more you can use these 
glass fiber even with the alone . 

Furthermore, these glass fiber , with objective which 
adhesiveness of polycarbonate resin is improved, with surface 
treatment agent surface treatment after doing, focusing 
weretreated use those which with suitable bundle binder 
(greige goods ), it is desirable . 

Here, you can list for example aminosilane system, 
epoxysilane ,vinyl silane ,acrylic silane or other silane , 
titanate , aluminum , chromium system, zirconium system and 
the boron coupling agent etc as surface treatment agent . 

Among these, silane coupling agent and titanate coupling 
agent , especially silane coupling agent are ideal. 

Concerning method which treats glass fiber with 
above-mentioned surface treatment agent method where there 
is not especially restriction, is untilrecently used, method of 
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option such as for example aqueous solution method .organic 
solvent method ,spray method can be used. 

In addition, there is a for example urethane , acrylic , 
acrylonitrile -styrenic copolymeric , epoxy etc bundle binder 
(greige goods ) as, in each case canuse. 

There is not especially restriction concerning method which 
the glass fiber focusing is treated making use of these bundle 
binder (greige goods ), it can use method of option such as 
method for example clip coating , roller painting , spraying , 
flow painting , spary painting which common use is doneuntil 
recently. 

[0062] 

And, as carbon fiber , generally being something which is 
produced withcalcining with cellulose fiber ,acrylic 
fiber ,lignin .petroleum or coal-based special pitch etc as 
starting material , fire resistance quality, it is things such as 
carbonaceous or graphitic or other various type . 

As for length of carbon fiber , of usually in pellet there is 
arange 0.01 - 10 mm , fiber diameter is 5 - 15;mu m . 

As for form of this carbon fiber , as for especially restriction it 
isnot, can list various ones such as for example roving .milled 
fiber .chopped strand ,strand . 

Furthermore, surface of carbon fiber may be done, in order to 
raise the affinity of above-mentioned copolymer , surface 
treatment with such as epoxy resin and urethane resin . 

[0063] 

Furthermore, in range which description above (A ), other 
than the(B ) and (C ) component , inhibition does not do 
objective of according to need , this invention , to resin 
composition of this invention , various additive or other 
synthetic resin .elastomer etc can becombined as (D ) 
component . 

First, you can list for example hindered phenol 
type ,phosphite ester system and phosphate ester-based .amine 
type or other antioxidant , for example benzotriazole 
type ,benzophenonc type or other ultraviolet absorber , for 
example hindered amine type or other photostabilizer , for 
example aliphatic carboxylic acid ester type .paraffin 
type .silicone oil polyethylene wax or other interior 
lubricant , mold release , usual flame retardant , flame 
retardant auxiliary agent , antistatic agent , colorant etc as the 
additive . 

[0064] 

In addition, for example polyester (Such as polyethylene terephthalate , 
[horibuchirenterefutareeto ] ), polycarbonate or other each resin other than polycarbonate 
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which is a 

polyamide ,polyaryIate .polyethylene .polypropylene polymethylmethacrylate .polystyrene ,AS 
resin ,ABS resin and an above-mentioned (A ) component can be listed as theother synthetic 
resin . 



x*-r;U(#Ux 
if), #'J75K,tK 

»M^U>,AS « 

flg,ABs isfliat/ 

±fE(A)J«#T*fc 
ftiK'J*-**- 
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And, as elastomer , you can list MBS ,MAS etc which is a 
elastomer of for example isobutylene -isoprene 
rubber ,styrene -butadiene rubber .ethylene -propylene 
rubber .acrylic elastomer .polyester elastomer , [horiamido ] 
elastomer .core Shell type. 

[0065] 

resin composition of this invention , aforementioned each 
component (A ), (B ) and (C ) with, combines according to 
need (D ), kneads it can acquire with . 

And, in said combination and kneading , method usually of 
beingused. It does making use of for example ribbon 
blender .Henschel mixer .Banbury mixer .drum 
tumbler .single screw extruder .twin screw 
extruder .cokneader .multiple screw extruder etc it is 
possible . 

Furthermore, heating temperature in case of kneading is 
chosen in range ofusually 250 - 300 deg C. 

Offering/accompanying it is possible in order resin 
composition which isacquired in this way, applies known 
various molding method , for example injection 
molding .hollow molding .extrusion molding compression 
molding .calender molding .rotational molding etc be able to 
do, toproduce various molded article . 

[0066] 

[Working Example(s)] 

Furthermore, this invention is explained in detail with 
Production Example .Working Example and Comparative 
Example . 
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Production Example I 

{Production of PC oligomer } bisphenol A of 60 kg was 
melted in 5 weight %sodium hydroxide water solution of 400 
liter , sodium hydroxide water solution of bisphenol A was 
manufactured. 

Next, sodium hydroxide water solution of this bisphenol A 
which is kept in room temperature with the flow of 1 38 
liter/hr , in addition, with flow of 69 liter/hr , itintroduced 
methylene chloride into tubular reactor of inner diameter 
10mm ,tube length 10m through orifice plate Jaminar flow 
did phosgene in this and reacted to recording and 3 hours 
continuous with flow of 10.7 kg/hr . 

tubular reactor which is used here had become duplex tube , 
in jacketed portion maintained discharge temperature of 
reaction mixture at 25 deg C through cooling water . 

In addition, as shown 10 - 11, you adjusted pH of discharged 
liquid . 

By standing doing reaction mixture which it acquires in this 
way, itseparated, removed aqueous phase , methylene chloride 
phase (220 liter ) recovered, acquired the PC oligomer 
(concentration 3 1 7g/liter ). 

As for degree of polymerization of PC oligomer which is 
acquired here with 2 - 4, asfor concentration of chloroformate 
group they were 0.7 N. 

[0067] 

Production Example 2- 1 

tetrahydrofuran (THF ) it melted {Synthesis of reactive 
PDMS -A (single end type ) } butyl lithium 1 .73g (0.027 
mole ) in 350 ml , maintained 0 deg C or less. 

In addition, it melted hexamethyl cyclo tri siloxane 300g 
(1.35 mole ) in THF 170ml , maintained 0 deg C or less. 

It mixed both , maintained 0 deg C, or less 10 hours agitated. 

After that, furthermore 10 hours it agitated including 
dimethylchlorosilane 2.55g (0.027 mole )and cyclohexane 
320ml . 

solvent evaporation removal was done, precipitate of oil was 
acquired. 

After filtering precipitate which it acquires, vacuum 
evaporation it did with 150 deg C,3torr , it acquired oil 
excluding low boiling substance . 

Next, in blend of platina 0.00 14g 2 -allyl phenol 60g and as 
platinum chloride -al * Ra jp7 complex ,oil 294g which is 
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acquired at description above was added with the temperature 
of 90 deg C. 

While maintaining this blend at temperature of 90 - 1 15 deg 
C, 3 hours it agitated. 

It extracted product with methylene chloride , thrice washed 
with 80%aqueous methanol , excess excluded 2 -allyl phenol . 

product was dried with anhydrous sodium sulfate , in vacuum 
solvent was removedto temperature of 1 1 5 deg C. 

As for single end phenol PDMS which it acquires, as for 
repeat number of dimethyl silano oxy unit 150was with 
measurement of nmr . 

[0068] 

Production Example 2- 2 

In {Synthesis of reactive PDMS -B (single end type ) } 
Production Example 2- 1, butyl lithium 1.73g 
[richiumutorimechirushirirceto ] in 3.26 g (0.034 mole ), in 
addition, otherthan changing dimethylchlorosilane 2.55g into 
3.21 g (0.034 mole ), it executed in sameway as Production 
Example 2- 1 . 

As for single end phenol PDMS which it acquires, as for 
repeat number of dimethyl silano oxy unit 120was with . 
measurement of nmr . 

[0069] 

Production Example 2- 3 

In {Synthesis of reactive PDMS -C (single end type ) } 
Production Example 2- 1, butyl lithium 1.73g in 3.20 g (0.05 
mole ), in addition, other thanchanging dimethylchlorosilane 
2.55g into 4.73 g (0.05 mole ), it executed in same way as 
Production Example 2- 1 . 

As for single end phenol PDMS which it acquires, as for 
repeat number of dimethyl silano oxy unit 80was with 
measurement of nmr . 

[0070] 

Production Example 2- 4 

It mixed {Synthesis of reactive PDMS -D (both ends type ) } 
octamethylcyclotetrasiloxane l,483g, 1,1,3,3- tetramethyl 
disiloxane 18.1g and 86% sulfuric acid 35g, 17 hours agitated 
with room temperature . 

After that, it separated oil phase , I hour it agitated including 
the sodium hydrogen carbonate 25g. 

After filtering, vacuum distillation it did with 150 deg 
C,3torr , excluded low boiling substance . 
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Next, in blend of platina 0.00 14g 2 -allyl phenol 60g and as 
platinum chloride -al * Ra jp7 complex ,oil 294g which is 
acquired at description above was added with the temperature 
of 90 deg C. 

While maintaining this blend at temperature of 90 - 115 deg 
C, 3 hours it agitated. 

It extracted product with methylene chloride , thrice washed 
with 80%aqueous methanol , excess excluded 2 -allyl phenol . 

product was dried with anhydrous sodium sulfate , in vacuum 
solvent was removedto temperature of 1 1 5 deg C. 

As for both ends phenol PDMS which it acquires, as for 
repeat number of dimethyl silano oxy unit 150was with 
measurement of nmr . 

[0071] 

Production Example 2- 5 

In {Synthesis of reactive PDMS -E (both ends type ) } 
Production Example 2- 4, other than 1,1,3 and 3 -tetramethyl 
disiloxane changed both into 96 g, it executed in same way as 
Production Example 2- 4. 

As for both ends phenol PDMS which it acquires, as for 
repeat number of dimethyl silano oxy unit 30was with 
measurement of nmr . 

[0072] 

Working Example 1 

reactive PDMS -A45g which is acquired with {Synthesis of 
polycarbonate resin (It names PC -PDMS copolymer A. ) } 
Production Example 2- 1 (0.0040 mole ) and melting reactive 
PDMS -D45g (0.0040 mole ) in methylene chloride 21iter , it 
mixed with PC oligomer lOliter which it acquires with the 
Production Example 1 . 

With 500 rpm 1 hour it agitated with room temperature to 
there, includingthing and triethylamine 5.7cc which melt 
sodium hydroxide 56g in water 1 liter . 

After that, to alkali solution (bisphenol A 650g, sodium 
hydroxide 378g, water 4.5 liter ) of bisphenol A , with 500 
rpm 1 hour itagitated with room temperature including 
methylene chloride 4liter and p- 1- butylphenol 1 19g (0.793 
mole ). 

After that, furthermore with water 5 liter with water wash , 
0.01 normal sodium hydroxide water solution 51iter with the 
alkali washing , 0. 1 normal hydrochloric acid 51iter water 
wash (twice ) sequential was done with acid washing and 
water 5 liter including methylene chloride 81iter , methylene 
chloride was removed lastly, PC -PDMS copolymer A of 
flake was acquired 
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PDMS tLXy £j£1t PDMS-A37g(0.0033 ^;U) 
&tf5J£tt PDMS-D148g(0.013 

jam*, sstefl] i tHWcMfcu vxs-wo 

PC-PDMS #S£f* E £ mtzo 
Hffi5fl]6 

WJ*-**-MW«»(PC-PDMS #S£tt F 

)©*jmmm \ ica^r, kgis 

PDMS <tl/t\ SCEtt PDMS-A6g(0.00053 ^U) 
&tf£j£tt PDMS-D17g(0.0015 Wf&mWz 
Ja*H*. 1 JMlcM&U :7U-£tt<7> 
PC-PDMS F £ mtzo 

[0076] 
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flake was acquired. 
[0073] 

Working Example 2 

In {Synthesis of polycarbonate resin (It names PC -PDMS 
copolymer B. ) } Working Example I , as reactive PDMS , 
reactive PDMS -C 19 lg (0.0228 mole ) and other than using 
the reactive PDMS -D46g (0.0040 mole ), it executed in same 
way as Working Example I , acquired PC -PDMS copolymer 
B of flake. 

Working Example 3 

In {Synthesis of polycarbonate resin (It names PC -PDMS 
copolymer C. ) } Working Example 1 , as reactive PDMS , 
reactive PDMS -A95g (0.0084 mole ) and other than using the 
reactive PDMS -E285g (0. 1 1 5 mole ), it executed in same 
way as Working Example 1 , acquired PC -PDMS copolymer 
C of flake. 

[0074] 

Working Example 4 

In {Synthesis of polycarbonate resin (It names PC -PDMS 
copolymer D. ) } Working Example I, as reactive PDMS , 
reactive PDMS -B370g (0.041 mole ) and making use of the 
reactive PDMS -D370g (0.022 mole ), other than changing p- 
t- butylphenol 199g into p- cumyl phenol 103 g (0.485 mole ), 
it executedin same way as Working Example 1 , acquired PC 
-PDMS copolymer D of flake . 

[0075] 

Working Example 5 

In {Synthesis of polycarbonate resin (It names PC -PDMS 
copolymer E. ) } Working Example 1 , as reactive PDMS , 
reactive PDMS -A37g (0.0033 mole ) and other than using the 
reactive PDMS -DI48g (0.013 mole ), it executed in same 
way as Working Example 1, acquired PC -PDMS copolymer 
E of flake . 

Working Example 6 

In {Synthesis of polycarbonate resin (It names PC -PDMS 
copolymer F. ) } Working Example 1, as reactive PDMS , 
reactive PDMS -A6g (0.00053 mole ) and other than using the 
reactive PDMS -Dl 7g (0.0015 mole ), it executed in same 
way as Working Example 1 , acquired PC -PDMS copolymer 
F of flake. 

[0076] 

Comparative Example I 

In {Synthesis of polycarbonate resin (It names PC -PDMS 
copolymer G. ) } Working Example 1 , as reactive PDMS , 
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PDMS tLXs Sfttt PDMS-D185g <Dft$m^ 
<D PC-PDMS #tt£<* G ZWzo 

gmm \~6%.vit&m 1 T*#b+ifcpc-PDMs 

*m^<* A~F RXS PC-PDMS #S£ft G ICO 
[0077] 





PC-PDMS 


PDUS£W# 










(wtJK) 


WtMv 


(xlO-*»l/s) 




A 


2 


i 5. 0 0 0 


6 0 


%ffli$\ 2 


B 


4 


I 5. 0 0 0 


8 8 




c 


8 


1 5. 2 0 0 


7 9 




D 


1 5 


2 i. 1 0 0 


> i 0 0 


5 


E 


4 


1 5, 1 0 0 


6 8 


£180! 6 


F 


0. 5 


1 5. a o o 


4 1 




G 


4 


1 5, 0 0 0 


4 0 



other than using only reactive PDMS -D185g, itexecuted in 
same way as Working Example 1, acquired PC -PDMS 
copolymer G of the (lake . 

content , viscosity average molecular weight and flow number 
of PDMS were measured concerning the PC -PDMS 
copolymer A~F and PC -PDMS copolymer G which are 
acquired with Working Example 1-6 and Comparative 
Example 1 . 

Result is shown in Table 1 . 

[0077] 

[Table 1] 



[0078] 

fcfc\ pdms£*h£, JteJt^tf^ m&vz&ti 
iipdms -g^m 

'HNMR T* 1.7ppm izM.z>tx ; b£z.7xs—)\> A 
a)-rV^Ptf;KD^^;US(Dfcf— 0.2ppm 

2:*S^¥^^fi(Mv) 

r^Ka-^g^JSt^ffllV 20 deg C (Cfclta 



[0078] 

Furthermore, you followed measurement of PDMS content , 
viscosity average molecular weight and flow number ,next. 

1:PDMS content 

peak of methyl group of isopropyl of bisphenol A which with 
<sup>l</sup>Hnmr is seen in 1 .7 ppm and peak of methyl 
group of dimethylsiloxane which isseen in 0.2 ppm it sought 
from intensity ratio . 

2:viscosity average molecular weight (Mv ) 

Making use of Ubbelohde viscometer tube , it measured 
viscosity of methylene chloride solution in 20 deg C, from 
this after seeking intrinsic viscosity [;et], it calculated with the 
next formula . 



C n ]= 1.23 x 1 0-5 x Mv0.833 : jffiftfi! 



[;et] - 1.23 X 10-5X M vO. 833:flow number 
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JIS K-7210lC«&L 


tjisl 


tz 0 


It conforms to JIS K-7210 


* It measures 


It is. 



[0079] 

7-14 atfifcttfl 2-7 
PC-PDMS &B£<* A-E,G.#U:fcl-**-h 

tt»(pc »IB)[fl#5»fc¥(tt)«*7D:y 

E£U 30mm ttMl^oTtb? 
MbLfc. 

J 5X(|*)BMA-409Cjai;CFC|[»U— 3>(«) 
SI HTA-C6-CS)*ffll\ffttl*©II|[»«IBa) 



200ppm £Jn*, *b?MbLfc. 

^a— ->y-v'J^— >(&)£i SH200-350]£ 
5,000ppm*JDX, ^UvMbLfco 

280-300 deg C 0ja»Sa*«»LTKKfi£ 

[0080] 
»2] 



[0079] 

Working Example 7-14 and Comparative Example 2-7 

PC -PDMS copolymer A-E,G, polycarbonate resin (PC 
resin ) {ldemitsu Petrochemical Co. Ltd. (DB 69-054-8953 ) 
make Toughlon A 1 500 } and it combined at ratio which 
shows inorganic filler in Table 2 , pelletizing did with 30 mm 
vented extruder . 

It supplied from downstream side GF { Asahi Fiber Glass Co., 
Ltd. make MA-409C } and making use of CF {Toho Rayon 
Co., Ltd. make HTA-C6-cs }, in comparison with hopper feed 
position of starting material resin of extruder furthermore, as 
inorganic filler . 

And, to Working Example 2 and Comparative Example 3, 
pelletizing it did as antioxidant including tris nonyl phenyl 
phosphite 200ppm . 

In addition, silicone oil {Dow Corning Toray Silicone Co. 
Ltd. (DB 69-066-9486 ) make SH200-350 } pelletizing was 
done in Comparative Example 3 including5,000 ppm . 

pellet which it acquires forming with molding temperature of 
280 - 300 deg C making use of injection molding machine , 
produced test piece . 

Concerning each pellet , flow number and mold release 
pressure , in addition, break strength was measured 
concerning test piece . 

Result is shown in Table 3 . 

[0080] 

[Table 2] 
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PC-PDMS 








m m 






m m 








(wt» 


(vtX) 




(wtl) 


t< oia pi i 


A 


7 0 


0 


GF 


3 0 


8 


B 


3 5 


3 5 


GF 


3 0 




C 


9 


6 1 


GF 


3 0 




D 


1 4 


5 6 


GF 


3 0 




E 


3 5 


3 5 


GF 


3 0 




E 


4 5 


4 5 


G F 


1 0 


ifc um vi iu 


B 


2 5 


2 5 


G F 


5 0 




G 


3 5 


3 5 


GF 


3 0 


Jtt**)3 




0 


7 0 


GF 


3 0 


JfcRflU 




0 


7 0 


G F 


3 0 


Jtt**15 




0 


9 0 


G F 


1 0 


JtttM6 




0 


5 0 


G F 


5 0 


SHAM 


E 


3 5 


3 5 


CF 


3 0 


JtRW 6 


G 


3 5 


3 5 


CF 


3 0 


ib^^J T 




0 


7 0 


CF 


3 0 



[0081] [0081] 
[«3] [Table 3] 
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ttBrttft 




(x lO~ 9 al/s) 


(kg/cn ? ) 


(kg/cm 2 ) 




1 8 


1 3 


1. 3 0 0 


§?5&09 8 


1 7 


1 3 


1. 3 0 0 


3*C Wa v* 


1 5 


I 3 


1. 3 0 0 


ua V? i V 


2 0 


1 2 


1. 3 0 0 


3*C *RJJ Pi * J 


1 7 


1 7 


1. 3 0 0 


WUS l/l •* *• 


3 8 


1 5 


1. 1 0 0 


arc uU l^i A *J 


9 


1 2 


1.600 


JfcKW 2 


1 5 


1 8 


1. 2 0 0 




1 5 


2 0 


1. 2 0 0 


ittftffl 4 


1 5 


1 8 


1. 2 0 0 


it*«y 5 


3 4 


2 1 


1. 1 0 0 


fcttW 6 


9 


1 9 


1. 6 0 0 i 




1 0 


1 4 


2. 4 0 0 




8 


1 6 


2. 3 0 0 


itt*#)7 


6 


1 9 


2, 3 0 0 



[0082] [0082] 

#33* SStlffi* Ki£S<DS(S:W\ Furthermore, you followed measurement of flow number , 

&l-#£ofc 0 mold release pressure and break strength ,next. 



1 :3Mtffi 


















l:flow number 


J 


IS K-7 




J 


ISK-7 


Conforming to 210, it measured. 


2 




















2 


:mold release pressure 


Fixed it did. 
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3:break strength 
















JIS K- 


7 






3IC 


III 


T 






JISK- 


7 


In 3 


It conforms 


* 


It measures 


It is. 



[0083] 

14, C^ilC^^tlS PC-PDMS ^fi^ftOttT- 

[01] 

Drawings 



[0083] 

[Effects of the Invention] 

As though it is above, polycarbonate resin of this invention , 
in fully , issuperior in flow property , produces also molecular 
weight of PC -PDMS copolymer which isincluded in this 
efficiently to be possible, resin composition issomething 
which is superior in mold release property ,impact 
resistance ,flow property and stiffness . 

Therefore, as for polycarbonate resin composition of this 
invention , it is utilized effectively widely as material of 
various molded article which are used in various molded 
article , for example electricity * electronic equipment field , 
automobile field etc. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which shows flow of one example concerning 
method which produces resin composition of this invention 
with interfacial polymerization method . 



» * , * 

* *y > — J ' 1 i 



1 



-j 



[01] 



tf»-t»-»»tfft 



[Figure 1] 
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